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PREFACE 


This  Bulletin  presents  the  14X5  programme  approved  by  the  AGARD  National  Delegates 
Board.  Section  I  includes  a  chronological  listing  of  the  meetings  tentatively  scheduled  to  take  place 
during  1 485  and  Section  II  gives  a  detailed  description  of  the  individual  Panel  Programmes,  the 
Consultant  and  Exchange  Programme,  and  the  Military  Committee  Studies  Programme.  The  total 
budget  required  to  support  the  Proposed  1485  AGARD  Technical  Programme  is  presented  in 
Section  III.  The  Publication  Summary  in  Section  IV  identifies  by  activity  the  AGARD  publications 
scheduled  for  publication  in  1 485. 


Director 


CALENDAR  OF  MEETINGS  1985 


Tentative  Dates 
2  I  —22  March 


15—16  April 
IS— 19  April 
22—23  April 

21-26  April 


22-26  April 


22—26  April 


2-5  May 
6-7  May 
21-22  May 


(  Al  l  XDRII  R  DT.S  RTl  'MOSS  PRIM  72V  kX  PISS 


Location 

KRANC  E 
(Paris) 


Portugal 

FRANCE 

ITALY 

USA 


BELGIUM 


GREECE 


GERMANY 

MALY 

USA 


Panel  type  of  Meeting. Subject 

HO*  5Sth  National  Delegates  Board  Meeting 

56th  Steering  Committee  Meeting  (2(1  March) 

(NATO  Secret) 

5Sth  Panel  Chairmen's  Meeting  ( 1 9—20  March) 

I  5th  National  Coordinators'  Meeting 

.'•Seme  Reunion  tin  (  imseil  ties  Delegues  Xalionaux 
theme  Reunion  tilt  (  omile  d'(  hientation  (20  Mars) 
t( )  TAX  Secret) 

SiSeme  Reunion  ties  I’ residents  tie  I’anel  (10—20  .Mars) 
l Seme  Reunion  ties  Cooriionnateurs  Xalionaux 

Lecture  Series  No.  1 58 

The  Impact  of  Proposed  Radio  Frequency  Radiation 
AMP  Standards  on  Military  Operations 

(  yele  tie  ( i  inferences  Xo.  MS 

Impact,  stir  les  Operations  Miiitaires,  ties  Xormes  I’ropo. sees 
pour  les  Radiations  mix  Trequences  Radio 

SMP  60th  Panel  Meeting  Specialists'  Meeting  on 

(a)  Damage  Tolerance  Concepts  for  Critical  Engine 
Components 

(b)  Aircraft  Gear  and  Bearing  Tribology  Systems 

OOeme  Reunion  tie  I’anel  Reunion  de  Specialistes  sur 

(a)  (  onception  de  la  tolerance  a  l'1-.ndommagement  pour 
les  C  omposants  l  ritiques  de  Moteurs 

(b)  Systemes  Tribologiques  destines  mix  Rngrcnages  et 
I’tdiers  pour  Aeronefs 

EDP  Special  Course  No.2  on 

Cryogenic  Technology  for  Wind  Tunnel  Testing 

(  ours  Special  No.  2  sur  Technologic  (  ryogenique  dans  les 
l.ssms  en  Souffleries 

AMP  Mini-Business  Meeting/Two  Symposia 

FIRST  SYMPOSIUM  on 

Visual  Protection  and  Enhancement  for  Aircrew 

(NATO  Secret) 

SECOND  SYMPOSIUM  on 

Medical  Selection  and  Physiological  Training  of  Future 
Flight  Aircrew  (NA  TO  Restricted) 

Mini-Reunion  de  Travail  l)eux  Symposiums 

I’RT.MILR  SYMI’i )SIUM  sur  Protection  et  Amelioration  de 

la  I’ision  tin  Personnel  Navigant  (Ol  AX  Secret) 

DI  L  XII  MR  SYMPOSIUM  sur  Selection  Medicate  et 
I. ntrainemenl  Plnsioiogiqiie  ties  I  inures  Rquipages  tie 
(  hasse  (OIAX  Diffusion  Restreinte) 

Lecture  Series  No.  I  59 
Helicopter  Aeromechanics 

F  MP  (  vt  le  de  (  onferences  Xo.  IT 9 

Aeromet  unique  tit's  llelicopteres 


I  he  lull  Panel  titles  are  listed  at  the  etui  of  this  (  alendar 
l  a  lisle  ties  appellations  <  ornpleles  ties  Panels  figure  a  la  tin  tie  t  e  (  alentlrier 
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Panel 


t  ype  of  Meeting  Subject 


GERMANY  SNIP  6 1 st  Panel  Meeting  Specialists' Meetings  on 

(a)  Mechanical  Qualification  of  Large  Flexible  Spacecraft 
Structures 

(b)  Advanced  Joining  of  Aerospace  Materials 

tileme  Reunion  dc  Panel  Reunion  de  Specialistes  sur 
fa)  Determination  des  (Jualites  Mecamques  tie  ( i  ramies 
Structures  Souples  pour  I  aisseaux  Spatiaux 
I bt  techniques  ,4  vancees  d' Assemblage  pour  Materiaux 
Aerospatiaux 

TURKEY  EPP  37th  Panel  Meeting/Symposium  on 

Guided  Optical  Structures  in  the  Military  Environment 

.Verne  Reunion  tie  Panel  Symposium  sur  l'(  Iptique  ( ittidee 
dans  PLnvironnement  Mihtaire 


ITALY  PEP  66th  Panel  Meeting  Specialists'  Meetings  on 

(a)  Smokeless  Propellants 

(b)  Interior  Ballistics  of  Guns  (NATO  Confidential) 

(six’ me  Reunion  de  Panel.  Reunion  de  Specialistes  sur: 

(a)  les  I’ropergols  Son-generateurs  de  liimee 

(b)  la  lialistique  Interne  des  (  anons  tOIAS  (  onftdentie I) 


BELGIUM  HQ  21st  Annual  Meeting 

(Brussels)  59th  National  Delegates  Board  Meeting 

37th  Steering  Committee  Meeting  ( 1 7  September) 
(NATO  Secret) 

29th  Panel  Chairmen  Meeting  ( 1 6—  1  7  September) 

21  erne  Reunion  Annuelle 

S)eme  Reunion  du  Conseil  des  Delegues  Nationaux 
.Verne  Reunion  du  Comite  d'Orientation  (17  Septembre) 
IOTAS'  Secret) 

.W me  Reunion  des  Presidents  de  Panel  (lb—  1 7  Septembre) 


NORWAY 

NETHERLANDS 


Lecture  Series  No.  1 42 
Artificial  Intelligence  and  Robotics 

Cycle  de  Conference  So.  142 
Intelligence  Artificielle  el  Robotique 


PORTUGAL  J 

UNITED  KINGDOM  EMP  67th  Panel  Meeting/ Symposium  on 

Flight  Simulation 

(Verne  Reunion  de  PanelSymposium  sur  la  Simulation 
du  Vol 


UNITED  STATES 

DENMARK 

GREECE 


Lecture  Series  No.  1 43 

Fault  Tolerant  Software/Hardware  Architecture  for  Flight 
GCP  Critical  Functions 

C  ycle  de  (  onferences  So.  142 

Architecture  de  l.ogiciel  et  de  Materiel  Presentant  tine 
Tolerance  aux  i.rreurs,  pour  Ponctions  de  Vol  (  ritiques 


ITALY  AMP  42nd  Panel  Meeting/Symposium  on 

Backache  and  Back  Discomfort 

42eme  Reunion  de  Panel/Symposium  sur  Douteurs  et 
Inconfort  du  Dos 


FRANCE 

(Toulouse) 


AVP  50th  Panel  Meeting/Symposium  on 

Multifunction  Radar  for  Airborne  Applications  (NATO 

Secret) 

SOeme  Reunion  tie  PanePSymposium  sur  le  Radar 
Multifont  tions  pour  Applications  Aeroportees 
(Ol  AS  Secret) 


tentative  I tales 

l.ocution 

Runet 

Type  of  Meeting  Subject 

7-11  October 

GRITCT 

FDP 

57th  Panel  Meeting  Symposium  on 

Store/ Airframe  Aerodynamics 

57etne  Reunion  de  Punel'Symposium  sur  PAerodxtuimique 
des  C  '/ larges  Externes 

7—  1 1  October 

CANADA 

OOP 

4 1  st  Panel  Meeting/Symposium  on 

Guidance,  Control,  and  Positioning  of  Future  Precision 
Guided  Stand-OfT  Weapons  Systems 

■41  erne  Reunion  de  PaneLSymposium  sur  le  ( iuidage.  te 
Pilotage  et  le  Posiiionnemetu  des  t  utors  Systernes  d' Amies 
de  Precision,  d  Distance 

1 1  —  1  3  November 

UNITED  STATES 

MCS 

29th  Meeting  of  the  AASC  (NATO  Secret) 

JVerne  Reunion  de  I'AASC '  (( HAS  Secret) 


Full  Panel  Titles 


AMP 

Aerospace  Medical  Panel 

Panel  ile  Medenne  Aerospatiale 

PPP 

—  Propulsion  and  Energetics  Panel 

Panel  de  Propulsion  el  d'l.nergenque 

A  VP 

Avionics  Panel 

Pane!  tlAvionique 

SMP 

-  Structures  and  Materials  Panel 

Panel  des  Structures  et  des  Matenaux 

EPP 

Electromagnetic  Wave  Propagation  Panel 

Pane!  sur  la  Propagation  des  (  hides  Eleclromagnetiques 

TIP 

—  Technical  Information  Panel 

Panel  de  t  Information  Technique 

PMP 

plight  Mechanics  Panel 

Panel  de  la  Met  unique  da  ltd 

MSC 

—  Military  Committee  Studies  (Division) 
Etudes  pour  te  (  omile  Mihtaire  I Division ) 

pop 
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Etat-Major 
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AEROSPACE  MEDICAL  PANEL 


Chairman :  Air  Commodore  P.HOWARI).  L1K 

Deputy  (  huirman:  Air  Commodore  (i.K.M.MAAT,  Netherlands 
Executive:  Major  L.B.CROWFLL.  Canada 


PROGRAMME 


In  1  ON 5.  the  Aerospace  Medical  Panel  will  conduct  three  Symposia,  a  Lecture  Series,  and  Working  ( iroup  activities. 

The  Spring  meeting  will  consist  of  a  Mini-Business  Meeting  and  two  Symposia  for  a  total  of  five  days.  Symposium  A  will 
deal  with  "Visual  Protection  and  Enhancement”  (NATO  Secret)  while  Symposium  B  will  look  at  the  "Medical  Selection  and 
Physiological  Training  of  Future  Fighter  Aircrew"  (NATO  Restricted). 

Vision  continues  to  he  the  pre-eminent  sensorv  channel  through  w  hich  the  aviator  obtains  information  necesse  his 
control  of  the  aircraft  and  the  execution  of  his  operational  role.  Modern  avionic  systems  can  improve  the  display  i 
information  and  reduce  pilot  workload,  hut  their  efficacy  is  dependent  upon  a  number  of  factors,  i.e.  layout,  use  ■  >ur. 

symbology,  luminance  and  contrast,  which  merit  precise  investigation.  Likew  ise,  the  increasing  use  of  devices  su  Night 

Vision  Goggles  (NVGs).  Forward  l.ooking  Infra-red  (F'LIR)and  Helmet-mounted  Displays  (HMDs),  while  enh  m 
operational  capability,  impose  new  demands  and  constraints  both  on  aircrew  and  their  personal  equipment. 

T  hese  changes  in  display  technology  may  require  new  visual  standards  which  need  to  be  defined  and  related  to  the 
duties  of  the  various  categories  of  flying  personnel,  and  the  relevance  of  current  ocular  examination  procedures  should  also 
be  reviewed.  In  addition,  the  acceptability  of  intra  and  extra  ocular  lenses  (including  contact  lenses)  for  Hying  personnel 
should  be  assessed. 

Protection  of  the  eyes  against  damage  by  impact  and  non-ionising  radiation  is  of  importance  for  the  maintenance  of 
operational  efficiency  and  available  techniques  could  profitably  be  discussed. 

Symposium  A  will  thus  embrace  the  interests  of  specialists  in  human  factors,  psychophysics,  visual  physiology,  clinical 
ophthalmology,  occupational  medicine,  as  well  as  operational  aircrew.  High-performance  fighter  aircraft  recently  introduced 
into  serx  ice  and  under  development,  together  with  the  increasing  emphasis  on  the  requirement  to  maintain  air  operations  in 
the  presence  of  chemical  and  biological  warfare  (CBW)  agents,  require  a  high  standard  of  performance  from  the  aircrew  in 
the  lace  of  increasing  environmental  stresses.  T  hus,  new  combat  aircraft  such  as  the  F- 1  f>  and  Mirage  2000  expose  aircrew  to 
high  levels  of  sustained  -Kiz  acceleration  w  ith  very  high  onset  rates  and  aircraft  under  development  may  well  subject  aircrew 
to  ±(>  acceleration.  These  aircraft  will  also  employ  novel  display  systems  such  as  helmet  mounted  displays  and  their 
controls  will  differ  markedly  from  those  of  conventional  combat  aircraft.  Protection  against  CBW  agents  involves  the 
wearing  of  equipment  which  adds  mass,  reduces  mobility  and  increases  discomfort  and  thermal  stress. 

The  advent  of  aircraft  which  impose  these  more  intense  and  novel  aviation  stresses  together  w  ith  the  use  of  CBW 
defence  equipment  raises  questions  as  to  the  medical  fitness  and  physiological  training  required  of  the  aircrew  who  are  to 
operate  them.  Much  can  be  learned  in  these  areas  front  the  experiences  of  the  NATO  Air  Forces  in  the  operation  of  aircraft 
such  as  the  F  - 1  ft  and  Mirage  20IMI  and  of The  stresses  which  they  impose.  Some  NATO  Air  Forces  now  have  several  years 
training  experience  in  the  use  of  CBW  defence  equipment.  Certain  NATO  Air  Forces  have  been  faced  with  the  need  to 
improve  the  training  which  their  aircrew  receive  in  procedures  designed  to  enhance  tolerance  to  sustained  +GZ  accelerations 
and  m  the  detection  and  avoidance  of  disorientation. 

Symposium  B  will  thus  address  the  medical  selection  and  physiological  training  of  aircrew  who  are  to  operate  these  new 
high-performance  fighter  aircraft. 

I  he  Fall  meeting  will  consist  of  the  42nd  Business  Meeting  and  a  one  and  one-half  day  Specialists'  Meeting  on 
"Backache  and  Back  Discomfort  ". 

Backache  and  back  discomfort  continue  to  be  serious  economic  and  operational  problems  in  both  the  military  and 
civilian  populations  in  industrial  societies,  with  incidences  as  high  as  NO".,  having  been  reported.  Authorities  in  the  field 
within  NAT  f )  are  well  aware  of  the  complexity  of  the  backache  back-discomfort  problem  and  the  difficulty  of  assessing  and 
alleviating  the  discomfort.  The  development  of  solutions  to  these  problems  may  also  be  complex,  requiring  the  expertise  ol 
scientists  in  a  v  ariety  of  disciplines.  Several  recent  advances  that  bear  on  the  general  problem  of  back  pain  have  been  made 
and  this  meeting  will  provide  an  opportunity  lor  addressing  these  developments. 

There  is  now  an  increased  understanding  of  "idiopathic  low-back  pain"  and  its  epidemiology  in  the  general  population. 

It  is  a  principal  cause  ol  emplovcc  disability  in  the  civilian  world,  and  there  is  a  major  effort  to  reduce  its  frequency  and  the 
associated  costs  1  here  is  also  an  increasing  awareness  ol  the  relatively  high  frequency  ol  low  -back  pain  among  truck  drivers, 
heav  v  equipment  operators,  and  others  exposed  to  vehicular  v  ibration.  T  his  meeting  will  thus  address  the  knowledge  gained 


from  the  studv  of  back  pain  in  the  general  population  as  this  should  assist  those  student*:  similar  problems  encountered  by 
military  agencies. 


Within  aerospace  vehicular  environments,  the  backache  back-discomfort  problem  in  helicopters  continues  to  receive 
wide  attention.  Those  actively  involved  with  the  subject  relate  the  backache  back-discomfort  problem  to  the  posture  of  the 
operator  and  the  v  ibration  of  the  helicopter,  as  well  as  the  stress  of  operating  a  difficult  aircraft  under  demanding  conditions 
Recent  developments  in  advanced  cockpit  designs  with  computer-assisted  controls  and  other  changes  promise  to  make 
helicopters  easier  and  less  stressful  to  fly .  I  luman  factors  and  bioengineering  efforts  are  currently  focused  on  seat  designs, 
vihration-atlentuating  cushions  and  seats,  improved  back  supports,  and  other  corrective  measures,  in  an  attempt  to  improve 
aircrew  comfort.  I  his  meeting  will  thus  address  backache  and  back  discomfort  in  helicopter  aircrew  from  the  point  of  view 
of  its  causes,  frequency,  treatment,  prevention,  and  cost. 

lecture  Series  1  5X.  sponsored  by  the  AMP.  will  deal  with  the  subject  of  the  "Impact  of  Proposed  Radio  Frequency 
Radiation  Standards  on  Military  Operations"  and  will  he  held  in  Prance.  Portugal  and  Italy. 

Working  Group  1  I  (Clinical  and  Biomedical  I- v  aluation  of  Trauma  and  Fatalities  Associated  w  ith  Aircrew  e  jection 
and  C  rash)  will  have  completed  its  work  in  September  I  9X4  with  a  published  Report.  This  Group  intends  to  continue  in  an 
informal  capacity  as  a  four-nation  data  collection  team  beyond  this  date  in  order  to  up-date  its  data  base.  A  new  Working 
Group  will  form  in  the  Spring  to  look  at  the  subject  of  "Sensory  Cues  employed  in  Aircraft  Control”.  A  second  Working 
Group  may  also  form  at  this  time  to  study  the  data  and  methods  needed  in  establishing  physical  (visual)  standards  required 
for  aircrew  using  Night  Vision  (Joggles  (NVGs). 


MEETINGS 

Mini-Business  Meeting  —  V  isual  Protection  and  Enhancement 
Symposia  (NATO  Secret) 

—  Medical  Selection  and  Physiological  d  raining  of  Future 
Fighter  Aircrew  (NATO  Restricted) 

42nd  Panel  Meeting  —  Backache  and  Back  Discomfort 
Specialists'  Meeting 


22-24  April  19X5 
Greece 

24—26  April  1 9X5 
Greece 

7- 10  October  19X5 
Italy 


PUBLICATIONS 


Subject 

Results  of  Space  Experiments  in  Physiology  and  Medicine 

(  onfe  rence  Proceedings 

Aircrew  ffelmets  —  A  Historical  Compilation  of  the  Design.  Development,  Specifications 

and  Protective  Performance  Aspects 

AGARDograph 

Visual  Functions  in  High  Altitude  and  Space 

A(  i.ARDograph 

Advanced  Oxygen  Systems  for  Aircraft 

AGARDograph 

V  isual  Protection  and  Enhancement 

(  (inference  Proceedings  (NATO  Secret) 


Projected  Publication  Date 
January  1 985 

March  19X5 

March  1 9X5 

June  19X5 

August  1 9X5 


Medical  Selection  and  Phy  siological  Training  of  Future  Fighter  Aircrew 

Conference  Proceedings  (NATO  Restricted)  August  19X5 


Backache  and  Back  Discomfort  1 9X6 

(  onference  Proceedings 


AVIONICS  I’ANEI. 


(  hainnan:  Dr  Kl  DIAMOND.  I  S 

Ih-putyC  hutrnuin:  Dr  G. 11. HUN T.  UK 
I  \ l'< min'.  I  I  C  ol  I  .B.RUSSl  I  1  .  US 


PROGRAMME 


In  I  ‘AS 5  the  A\  ionics  Panel  ss  ill  sponsor  mo  Symposia,  a  Lecture  Series,  anil  a  new  Working  Group.  In  addition,  the 
A\ ionics  Panel,  tentatively.  ns i II  serve  as  the  lead  Panel  lor  a  Multipanel  Technology  Study  and  support  new  and  existing 
Programmes  of  Support  to  Greece.  Turkey  and  Portugal. 

I  he  Spring  Symposium  on  "The  Impae!  ot  Wry  I  ligh  Performance  Integrated  Circuits  on  Railar.  C  iuidancc  and 
An  ionic  Systems"  nn  ill  resiew  the  current  status  of  high-performance  and  high-speed  integrated  circuit  technology  together 
NNith  the  techniques  which  will  benefit  from  the  technology  and  will  examine  the  impact  that  they  will  have  on  military 
electronic  systems. 

Advances  with  silicon  integrated  circuit  technology  have  demonstrated  the  feasibility  of  very  large  scale  integration  with 
gate  densi tiles  of  10  cm  and  with  functional  throughput  rates  in  excess  of  10’  gate  11/  cm  .  I  Itese  advances  offer  the 
prospect  of  compact,  low  power  consumption,  high  throughput  processors  for  application  in  a  w  ide  variety  of  roles 
throughout  military  electronic  sy  stems.  They  should  allow  the  reduction  in  size  and  power  consumption  of  current 
processors  and  allow  the  practical  realisation  of  highly  sophisticated  processing  concepts  in  radar  systems,  infrared  sensor 
systems,  communication  systems,  avionics  systems  and  weapon  systems.  These  prospects  have  precipitated  a  drive  to  design 
microcircuits  for  signal  processing  applications  and  to  identify  key  processing  architectures. 

The  emphasis  of  the  Sy  mposium  w  ill  be  on  silicon  integrated  circuit  technology  ,  w  ith  account  being  taken  of  the  current 
status  of  gallium  arsenide  integrated  circuit  technology,  and  it  will  focus  on  chip  organisation,  circuit  design,  architectures 
and  the  implementation  of  advanced  processing  techniques  w  ith  very  large  scale  integration.  Applications  w  ith  radar, 
infrared  systems.  I  SM.  communications,  navigation  systems,  avionics  and  weapon  systems  tire  to  be  addressed. 

The  Symposium  aims  to  involve  integrated  circuit  experts  who  will  review  their  current  and  projected  capabilities, 
circuit  and  sub-system  designers  who  are  exploiting  the  technology  in  implementing  sophisticated  processing  and  data 
manipulation  techniques  and  who  will  report  on  their  progress,  and  system  designers  who  will  describe  applications 
addressed  by  the  advancing  technology  . 

I  he  following  sessions  are  included:  Integrated  circuit  technologies.  Chip  organization  and  circuit  design.  Functional 
elements,  architectures  and  subsystems.  Distributed  processors,  and  System  applications. 

The  Fall  Symposium  on  "Multifunction  Radar  for  Airborne  Applications"  (NATO  Secret)  will  emphasize  concepts  of 
new  radar  systems  rather  than  the  detailed  design  of  radars.  The  Guidance  and  Control  Panel  w  ill  support  this  Symposium. 

Radar  is  still  the  most  important  sensor  in  military  aircraft.  A  number  of  important  features  make  radar  superior  to 
optical  sy  stems  and  other  sensors. 

These  include: 

—  long-range  performance 

—  penetration  of  weather  (log.  clouds) 

—  range  and  dopplcr  estimation 

—  flexibility  due  to  electronic  beam  steering 

-  various  signal  processing  routines 

—  high-resolution  imaging  (SAR) 

I  hltercnt  tasks  such  as  target  search,  tracking,  and  missile  guidance  can  be  fulfilled  by  railar.  In  a  military  aircraft, 
additional  tasks  such  as  terrain-following  and  avoidance,  mapping,  dopplcr  navigation,  and  SAR  imaging  may  be  required. 
Since  most  of  the  output  data  is  combined  in  a  single  oil-board  computer,  the  question  arises  as  to  w  hich  radar  functions 
should  be  integrated  and  at  what  level  Reduction  of  size,  weight,  cost,  anil  power  consumption  are  particular  goals  lor 
commonality  in  airborne  radar  systems. 

However,  integration  of  several  radar  tasks  in  one  system  may  cause  problems  lor  the  achievement  of  reliable  overall 
performance.  Centralized  systems  may  be  more  efficient  because  of  the  integration  of  different  functions  at  the  same  radar 
level,  but  they  may  be  subject  to  catastrophic  failure  if  proper  attention  is  not  given  to  design  for  fault  tolerance  and  overall 
system  reliability.  ( 'archil  attention  must  also  be  given  to  mode  timeliness  and  duty  circles  m  ordei  that  all  functions  can  be 
accomplished  within  the  operating  speed  and  capacity  of  the  integrated  system. 


In  the  past  decade.  a  number  of  new  technologies  have  emerged  and  will  have  decisive  influence  on  tomor  row's  radar 
concepts.  VLSI  and  VI ISIG  will  open  new  dimensions  of  digital  signal  processing.  New  analogue  techniques,  such  as  SAW 
devices  and  optical  methods,  promise  new  ways  of  analogue  signal  processing.  Systolic  processor  structures  can  reduce 
operation  time.  On  the  other  hand,  new  antenna  concepts  (in  particular  active  and  conformal  arrays)  and  algorithms  offer 
new  dimensions  in  the  performance  of  airborne  radars  such  as  5h<i  degree  coverage,  jammer  and  clutter  resistance,  high 
resolution,  target  tracking  and  multi-purpose  operation. 

Sessions  will  cover:  Airborne  radar  systems.  Issues  in  integration  of  radar  functions.  Radar  technology  and  techniques, 
and  Simulation  of  multifunction  radar. 

Lecture  Series  1 42  on  "Robotics  and  Artificial  Intelligence  "  covers  a  topic  that  is  becoming  more  important  and  has 
evoked  major  interest  m  main  NATO  countries. 

Working  ( iroup  !  2  "Integration  of  Av ionic  Imaging  Sensor  Signals  for  Tactical  Aircraft  ",  will  commence  work  in  1 4X5. 
In  current  tactical  aircraft  the  pilot's  navigation  and  target  acquisition  task  is  aided  by  the  independent  display  of  externally 
sensed  imagery  and  on  hoard  mission- related  information.  The  aim  of  the  Working  Group  is  to  identify  techniques  to 
enhance  the  abilities  ol  the  pilot  by  processing,  mixing  and  presenting  the  available  information  in  an  integrated  format, 
optimally  suited  to  the  pilot’s  cognitive  perception. 

To  accomplish  this.  Working  Group  I  2  will 

—  assess  the  characteristics  of  aircraft  imagery  signals  and  the  available  techniques  for  conversion  to  a  common  format. 

—  analy  se  the  required  processing  methods  to  extract  desired  features  in  the  independent  images. 

—  compile  the  desired  characteristics  of  the  display  ed  information  in  relation  to  the  pilot’s  mission. 

—  predict  the  added  value  obtained  by  the  integrated  display  of  the  av  ailable  information. 

—  compile  existing  (and  suggest  new)  concepts  for  the  processing  and  display  of  such  information, 
identify  areas  for  further  research  in  image  processing  and  the  required  technologies  for  its  realization. 

—  identity  common  areas. 

Subject  to  final  approval  being  received  at  the  Fall  I  4X4  National  Delegates  Board  Meeting,  the  Avionics  Panel  will 
serve  as  the  lead  Panel  for  a  Multipanel  Technology  Study  on  “The  Potential  Impact  of  Avionics  Llcetronic  Technology  (and 
<  )thcr  I  leetrome  I  cchnology )  on  the  Future  Conduct  of  Air  W  arfare". 

I  he  Study  will  identify  and  quantify  the  benefits  of  the  continuing  rapid  development  of  integrated  circuit  technology 
and  will  examine  their  potential  impact  on  the  future  conduct  of  air  warfare  and  other  aeronautical  technologies.  The  aim 
would  be  to  stimulate  military  and  scientific  thought  towards  radical  solutions  to  the  conduct  of  air  warfare  which  would  give 
NA  I  ()  the  continued  capability  lo  survive  aggression  at  an  affordable  cost. 

The  I  cchnology  Study  will  be  in  the  format  of  a  Workshop.  A  diversified  group  of  technological,  application,  and 
operational  experts  will  participate.  During  the  opening  session  the  objectives  of  the  Workshop,  operational  requirements, 
threat,  trends  in  air  warfare  and  anticipated  advances  in  electronic  and  information  sciences  will  be  briefed  during  a  period 
of  mutual  education.  The  Workshop  will  then  breakdown  inn  "’anel  discussion  groups.  Using  brainstorming  techniques, 
properly  organized,  planned,  and  limited,  the  areas  for  tcchi  ogy  applications  will  be  identified.  Panel  Leaders  will  then 
prov  ide  oral  reports  to  the  entire  Workshop.  Systems  engineering  and  integration  discussions  will  then  take  place. 

The  etui  product  of  the  Workshop  will  be  a  report  that  includes  the  transactions  and  briefings  of  the  Workshop, 
conclusions,  and  recommendations.  The  recommendations  will  include  areas  for  further  studies  and  suggestions  for  future 
AGAKD  working  groups.  Symposia.  Specialists’  Meetings.  AGARDographs.  and  Aerospace  Applications  Studies,  or  for 
NATO  collaborative  research. 


V1KKTINGS 


44th  Panel  Meeting  I  he  Impact  of  Very  High  Performance  Integrated  Circuits  on  2(1  24  May  I  4X5 

Symposium  Radar.  Guidance  and  Avionics  Systems  Portugal 


5( till  Panel  Meeting 
Svmpoxium 


Multifunction  Radar  for  Airborne  Applications 


7—  I  I  October  1 4X5 
France 
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PI  BUCATIONS 


Subject 

Digital  Optical  Circuit  Technology 

Conference  Proceedings 

I  he  Impact  of  Very- High -Performance  Integrated  Circuits  on  Radar.  Guidance  and 
Avionic  Systems 
Conference  Preprints 

The  Impact  of  Very-High-Performance  Integrated  Circuits  on  Radar.  Guidance  and 
Avionic  Systems 
Conference  Proceedings 

The  Impact  of  Very-High-Performance  Integrated  Circuits  on  Radar,  Guidance  and 

Avionic  Systems 

Technical  I  valuation  Report 

Multifunction  Radar  for  Airborne  Applications 

Conference  Preprints 


Proposed  1'ttblualnm  Pale 
February  1985 


March  1 s  5 


August  1 985 


August  1985 
September  1985 


electromagnetic  wave  propagation  panel 


(  hair, nan:  Dr  J.l  I.HI.YTI  IE.  UK. 

Deputy  (  huinnan:  Dr  H.SOIC'IIER.  US 
(.vi’iiimc:  I  t  Col  T.B.RUSSELL.US 


PROGRAMME 


In  1 1>K5  the  Electromagnetic  Wave  Propagation  Panel  will  sponsor  a  Symposium  and  a  Specialists'  Meeting. 

The  Spring  Symposium  will  examine  “The  Propagation  Effects  on  Military  Systems  in  the  I  ligh  Latitude  Region". 

With  the  ad\  ent  ot  new  systems  operating  at  high  latitudes  in  the  field  of  detection,  navigation  and  communications  and 
with  the  new  experiments  at  high  latitudes  ranging  from  incoherent  scatter  studies  to  satellites  for  studying  high  latitude 
irregularity  structures,  it  is  of  considerable  importance  to  relate  the  advances  in  high  latitude  studies  to  military  systems.  The 
concept  of  this  proposal  for  a  meeting  in  propagation  effects  on  military  systems  in  the  high  latitude  region  is  to  bring 
together  these  two  areas. 

The  behaviour  of  the  propagation  environment  at  high  latitudes  differs  from  that  at  lower  latitudes,  affecting  radiowave 
propagation  across  the  RF  spectrum.  The  differences  are  ascribed  to  rugged  terrain,  severe  climatic  conditions,  and  the 
influences  of  the  interplanetary  and  magnetospheric  geophysics  events  which  are  guided  earthward  by  the  geomagnetic  field. 

I  he  high-latitude  ground  region  is  characterized  by  a  rugged  terrain  and  by  a  tremendous  variation  in  ground  electrical 
characteristics. 

I  he  severe  climatic  conditions  include  a  large  daily  and  seasonal  temperature  variation,  extremes  of  temperatures,  high 
winds,  ice  accumulation,  precipitation  (rain.  snow,  ice  crystals,  sleet,  hail),  surface  and  elevated  temperature  inversions  which 
produce  large  refractive  gradients  and  ducts. 

The  high-latitude  ionosphere  is  affected  by  two  major  phenomena:  energetic  particles  from  the  sun  and  from  the  outer 
magnetosphere  penetrate  the  atmosphere  and  create  ionization  at  various  altitudes:  and  the  solar  wind  induces  an  electric 
field  perpendicular  to  the  magnetic  field  which  causes  ionization  drifts  and  thus  contributes  to  the  formation  of  ionization 
irregularities.  Some  of  the  ionospheric  propagation  anomalies  created  include:  auroral  oval  absorption  and  polar  cap 
absorption:  sporadic  E.  small  scale  irregularities  (Spread  F)  giving  rise  to  scattering  and  fading  phenomena  and  causing 
transionospheric  amplitude  and  phase  scintillations:  effects  of  magnetic  substorm  activity,  density  troughs,  and  large  sheets 
of  field-aligned  ionization. 

The  Symposium  will  direct  its  efforts  towards  propagation  problems  and  solutions  for  many  systems.  These  topics 
include  satellite  communication  over  polar  and  auroral  latitudes,  Over-the-Horizon  Radar.  Low-Frequency  propagation 
under  high-latitude  conditions,  remote  sensing  of  high-latitude  regions  by  active  and  passive  FM  systems  and  UK 
communications  at  auroral  and  polar  latitudes.  Unique  lower  atmospheric  effects  and  multipath  problems  of  importance  at 
high  latitudes  w  ill  also  he  discussed.  The  Avionics  Panel  will  provide  support  for  this  Symposium. 

With  the  NATO  Northern  Flank  nations  (in  both  the  European  and  North-American  sectors)  situated  in  the  high- 
latitude  region,  with  NATO  air  routes  across  the  Atlantic  traversing  that  region,  and  with  surveillance  and  early-warning 
systems  looking  in  the  direction  ot  the  region,  the  propagation  characteristics  of  the  high-latitude  region  are  of critical 
impi  irtancc  to  the  mission  ot  the  alliance  in  the  areas  of  communications,  navigation  and  surveillance. 

I  he  Fall  Specialists'  Meeting  on  "( luidcd  ( fptical  Structures  in  the  Military  Environment"  will  address  a  new 
technology  that  has  arisen  since  the  I  lJ77  AGARD  Meeting  dealing  with  related  topics:  single  mode  structures  in  the  form  of 
optical  fibres  and  planar  waveguides  operating  at  long  wave  lengths.  1 .3  microns  and  beyond,  w  ith  minimum  attenuation  and 
dispersion.  Fibres  with  attenuation  below  0.5  dU  km  and  bandwidths  in  the  hundreds  ol  Gllz-knt  have  opened  up  the 
possibilities  for  long  distance,  repeaterless  transmission  on  land  and  under  water.  In  addition,  the  single-mode  structure  has 
bred  a  new  class  ot  passive  devices;  sensors  capable  of  detecting  sound,  magnetic  field,  motion,  temperature,  humidity  and 
many  other  characteristics,  all  of  them  approaching  the  theoretical  detection  limit.  Planar  waveguides  built  out  of  dimensions 
less  than  one  micron,  capable  of  confinm  light  and  creating  high -power  densities  with  a  lew  applied  volts  are  responsible  for 
new  active  components:  single-mode  high  efficiency,  long-life  laser  chips  operatin'!  at  room  temperature,  electro-optic 
sw  itches,  and  components  capable  of  generating  new  frequencies  through  Raman  scattering  and  other  non  linear 
phenomena 

I  his  new  technology  is  responsible  for  far-reaching  military  applications  of  tactical  and  strategic  importance  in  the 
areas  ol  rapidly  deployable  tactical  communications,  undersea  surveillance  systems,  and  interferometric  and  evanescent 
coupling  sensors,  m  particular,  fibrcoptic  gyroscopes,  magnetometers,  and  hydrophones. 


Supported  bv  the  Avionics  Panel,  the  Electromagnetic  Wave  Propagation  Panel  will  bring  together  the  experts  from  the 
military.  aeadenna  and  industry  to  combine  and  unify  the  technology  and  the  military  applications  into  a  coherent  Specialists' 
Meeting 

MEETINGS 

Propagation  Effects  on  Military  Systems  in  the  High-  3—7  June  1 9X5 

Latitude  Region  USA 

Guided  Optical  Structures  in  the  Military  Environment  9—  1 2  September  1 9X5 

Turkey 

PUBLICATIONS 

Proposed  Publication  Date 
February  19X5 
February  19X5 
May  19X5 
August  19X5 
September  19X5 


Subject 

I  arget  Signatures 

Conference  Proceedings  (NATO  Secret) 

Target  Signatures 

Iechmeal  Evaluation  Report 

Propagation  Effects  on  Military  Systems  in  the  High-Latitude  Region 

Conference  Preprints 

Guided  Optical  Structures  in  the  Military  Environment 

Conference  Preprints 

Propagation  Effects  on  Military  Systems  in  the  High-Latitude  Region 

Conte rence  Pr< iceed i ngs 


'(nil  Panel  Meeting 
Xvm'osium 

;"th  Panel  Meeting 
Specialists'  Meeting 
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FLIGHT  MECHANIC'S  PANEL 


C  Ihiirman: 

Deputy  (  hairman: 
Executive: 


Dr  S.R.M.SINCI.AIR.  C  anada 
Dr  P.HAMEL.  Germany 
Mr  H.TORODI-.  UK 


PROGRAMME 


For  1^85  the  Flight  Mechanics  Panel  will  join  with  the  Fluid  Dynamics  Panel  in  holding  a  joint  Symposium,  w  ill  hold 
one  Panel  Symposium  and  will  support  two  Working  Groups.  The  AGARDograph  programme,  sponsored  primarily  hy 
Working  Group  1  I  (Flight  Test  Techniques)  will  continue. 

The  joint  Symposium  w  ill  he  on  "Unsteady  Aerodynamics  —  F  undamentals  and  Application  to  Aircraft  Dynamics", 
w  ith  the  Fluid  Dynamics  Panel  leading.  The  two  Panels  have  joint  concern  with  the  unsteady  aerodynamic  forces  induced  by 
separated  How,  an  area  which  has  become  increasingly  important  with  the  use  of  wings  utilising  upper-surface  vortices 
generated  by  leading-edge  separation,  and  through  a  common  Programme  Committee  they  will  share  in  establishing  the 
symposium  programme.  The  FMP's  primary  interest  is  with  the  behaviour  of  the  complete  flight  vehicle,  this  including  its 
interaction  w  ith  basic,  fluid  dynamic,  mechanisms  of  unsteady  force  generation.  It  will  seek  inputs  to  the  symposium  covering 
advanced  mathematical  modelling  including  non-linearities,  time-dependent  effects,  cross  coupling,  hysteresis,  coning; 
prediction  of  wing-rock,  nose-slice  etc;  departure,  spin  entry  and  recovery;  sensitivity  studies  with  respect  to  various 
parameters;  implications  for  active  control  systems  and  simulation. 

The  Fall  Symposium  will  be  on  “Flight  Simulation",  a  topic  last  addressed  by  an  FMP  symposium  in  1 978;  since  then 
important  advances  have  been  made  in  simulator  technology,  and  in  its  appreciation  and  application.  The  Symposium  w  ill  he 
concerned  primarily,  but  not  exclusively,  with  ground-based  simulation,  and  will  comprise  two  main  sectors  addressing 
firstly  the  engineering  and  technology  aspects  (motion  systems,  visual  systems,  cockpit  systems,  computer  systems)  and 
secondly  the  uses  and  applications  of  simulators,  in  training,  in  research,  in  development  and  projects.  A  brief  section  of  the 
meeting  will  address  the  use  of  in-flight  simulation.  AMP  and  AVP  will  contribute  papers. 

Both  symposia  will  be  unclassified. 

In  conjunction  with  the  Consultant  and  Exchange  Programme,  the  Panel  will  support  a  further  Special  Course  on  Flight 
T  est  Instrumentation,  to  be  held  at  the  C'ranfield  Institute  of  Technology.  UK.  The  Panel  has  agreed  that  it  is  appropriate  to 
hold  this  Course  at  intervals  of  two  years.  It  will  cover  the  theory  and  practical  application  of  instrumentation  techniques  and 
will  include  practical  work  in  a  laboratory  aircraft. 

The  Panel  w  ill  sponsor  a  Lecture  Series  on  "Helicopter  Aeromechanics",  giving  an  overview  w  ith  latest  technological 
developments  and  influence  on  operation  of  military  helicopters. 

Working  Group  I  1  (Flight  Test  Techniques)  will  continue  its  work  and  will  publish  one  AGARDograph.  Six 
AGARDographs  will  be  in  preparation  during  the  year. 

Working  Group  1 4  (Rotorcraft  Icing)  will  hold  its  final  meeting  in  Spring  1 985  and  an  Advisory  Report  will  be 
published. 


MEETINGS 


bbth  Panel  Meeting  and  —  Unsteady  Aerodynamics  —  Fundamentals  and  Applications  to  6—  1 0  May  1 985 

Joint  Symposium  with  Aircraft  Dynamics  Germany 

FDP 


f>7th  Panel  Meeting  —  Flight  Simulation 
Symposium 


30  Sept  —  4  October 
United  Kingdom 


PUBLICATIONS 


Subject 


Proposed  Publication  I  hue 


Active  Control  Systems 

Conference  Proceedings  March  1985 


IS 


Subject 


Active  Control  Systems 
Technical  l  valuation  Report 

Dynamic  System  Parameter  Identification 
(A  volume  of  AGARDograph  300) 

Part  2  —  Application  to  Aircraft  Stability  and  C  ontrol 

l  nsteady  Aerodynamics  —  Fundamentals  and  Application  to  Aircraft  Dynamics 
Conference  Proceedings  (jointly  with  FDP) 

Rotorcraft  Icing 

Advisory  Report 

Determination  of  Antenna  Patterns  and  Radar  Reflection  Characteristics  of  Aircraft 

(A  volume  of  AGARPograph  300) 

Measurement  of  Pilot  Workload 

AGARDograph 

Simulator  Motion  System  Characteristics  and  Perceptual  Fidelity 

AGARDograph 


I’ro/nwil  I'ubiu.  i ilion  l\iw 

March  loss 

May  loss 
September  loss 
September  I  OSS 
September  10SS 

October  I  OS  3 

October  1083 
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t  hiiirman:  Dr  I  ..ROB1  RTS.  US 

Deputy  (  hitirmuti:  Dipl.  litg.  P.W.SAUI  II  R.  Germany 

I  xeeutne:  Mr  R  II  ROLLINS  II.  US 


PRO!.  RAM  Ml 


In  1985.  the  Fluid  Dynamics  Panel  proposes  two  Symposia,  one  of  them  supported  jointly  by  the  Flight  Mechanics 
Panel.  Sponsorship  of  two  Special  Courses  and  several  publications  are  also  planned. 

The  Spring  Symposium  on  “Unsteady  Aerodynamics  —  Fundamentals  and  Applications  to  Aircraft  Dynamics”  will  he 
led  by  the  Fluid  Dynamics  Panel  which  has  its  primary  interest  in  the  more  basic  aspects  of  this  field,  including  unsteady 
boundary  layers,  instabilities  in  transonic  flow  ,  oscillating  and  unsteady  vortical  flows,  separation-caused  pressure 
fluctuations  and  unsteady  loads  and  separation  phenomena.  The  FDP  w  ill  also  take  the  lead  in  sessions  covering 
experimental  and  analytical  techniques  for  the  determination  of  dynamic  stability  parameters,  while  the  Flight  Mechanics 
Panel  w  ill  be  responsible  for  presentations  and  discussion  from  the  standpoint  of  the  complete  flight  vehicle  and  its 
dynamics,  including  control  systems  and  flight  simulators.  The  Programme  Committee  includes  members  of  both  panels. 
Aspects  of  unsteady  (lows  of  interest  to  the  Structures  and  Materials  Panel  have  been  considered  and  that  pane)  has  also 
been  invited  to  present  papers,  one  of  which  will  be  an  overview  of  the  1 984  SMP  meeting  on  the  effects  of  unsteady  flow  on 
the  AGARD  standard  configurations. 

The  Fall  Symposium  on  "Store-Airframe  Aerodynamics”  will  cover  the  aerodynamic  consequences  of  the  carriage  and 
release  of  external  stores,  including  drag,  installed  airloads,  local  buffeting,  lift  and  stability  effects,  release  trajectory  and 
associated  measurement  and  prediction  techniques.  This  topic,  of  great  interest  because  of  the  diversity  of  store 
configurations  and  their  strong  influence  on  performance  and  manoeuvrability  of  military  aircraft,  follows  a  FDP  Working 
Group  of  1 975—77.  The  Flight  Mechanics  Panel  will  contribute  one  or  more  papers  to  the  meeting  and  contributions  are 
also  expected  from  the  Structures  and  Materials  Panel. 

The  two  five-day  Special  Courses  planned  by  the  Panel  are  on  the  topics:  "Cryogenic  Technology  for  Wind  Tunnel 
lesting”  and  "Aircraft  Drag  Prediction  and  Reduction"  and  are,  as  is  the  Fluid  Dynamics  Panel  practice,  to  be  conducted 
under  the  joint  sponsorship  of  the  von  Karrmin  Institute  and  AGARD.  The  second  course  has  also  been  recommended  for 
presentation  in  the  United  States. 

The  final  report  of  Working  Group  08  on  "Aerodynamics  of  Aircraft  Afterbody”  will  be  completed  by  the  end  of  1 984 
and  w  ill  include  a  survey  of  the  latest  experimental  techniques  for  wind  tunnel  testing  of  the  aft  section  of  aircraft  and  a 
comparison  and  evaluation  of  computational  methods  used  for  design  evaluation. 

Working  Group  09  on  "Boundary  Layer  Control  and  Simulation  in  Wind  Tunnels",  which  has  been  planned  for  a  mid- 
1 984  start,  will  be  well  under  way  in  1 985  in  its  efforts  to  analyse  techniques  currently  in  use  and  suggest  improved  methods 
which  will  provide  better  correlation  of  wind  tunnel  test  results. 

The  FDP  w  ill  contribute  to  three  activities  planned  by  the  Propulsion  and  Energetics  Panel  for  1 985:  a  meeting  on 
interior  ballistics;  a  Lecture  Series  on  computational  techniques;  and  a  Working  Group  on  flow  computation. 

A  number  of  other  topics  proposed  for  years  beyond  1 985  by  other  Panels,  usually  FMP.  PEP.  and  SMP,  are  being 
coordinated  for  possible  involvement  or  contribution  by  the  FDP. 

The  Panel  is  in  the  process  of  defining  several  new  projects  in  collaboration  with  Turkey  and  hopes  to  initiate  this  work 
late  in  1 984  or  early  1 985.  Four  projects  involving  Greece.  France,  Germany,  the  United  Kingdom  and  United  States  and 
two  involving  Portugal  and  several  nations  will  be  completed  before  the  end  of  1 985. 
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50th  Panel  Meeting  and 
Joint  Symposium  with 


FMP 


Unsteady  Aerodynamics  —  Fundamentals  and  Application  to 
Aircraft  Dynamics 


6-10  May  1985 
Germany 


57th  Panel  Meeting  Store/Airframe  Aerodynamics 

Svmpi  isitim 


7-11  October  1985 
( ireece 


publications 


Subject 

/Vo/t-i  led  1‘iiblmilion  hau 

Aerodynamics  of  Aircraft  Afterbody 

WG  OS  Advisory  Report 

January  I9N5 

Cryogenic  Technology  for  Wind  I  unnel  Testing 

Special  Course  Notes 

March  1 WS5 

Unsteady  Aerody  namics  —  Fundamentals  and  Application  to  Aircraft  Dy  namics 

Conference  Preprints 

April  1985 

C  omputation  of  Steady  and  Unsteady  Fluid  Dynamics 

AC  iARDograph 

June  1985 

Aircraft  Drag  Prediction  and  Reductions 

Special  Course  Notes 

May  1  985 

Store- Airframe  Aerodynamics 

Conference  Preprints 

September  1 985 

Unsteady  Aerodynamics  —  Fundamentals  and  Application  to  Aircraft  Dynamics 

Technical  t:.  valuation  Report 

October  1 985 

Complex  Turbulent  Flows 

AC  iARDograph 

November  1985 

Store- Airframe  Aerody  namics 

(  onlerence  Prt rceed  i ngs 

December  1 985 

Store- Airframe  Aerodynamics 

Technical  I  valuation  Report 

1 986 

Flow  Visualization  Techniques  and  Interpretation 

AC  i  ARDograph 

1986 

Reynolds  Number  Fffects  in  Transonic  Flow 

AC  i  ARDograph 

1 986 
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PROGRAMME 


The  CiCP  Programme  for  1 l>85  eonsists  mainly  of  two  symposia  and  one  AGARDograph.  In  addition,  the  Panel  will 
sponsor  one  Lecture  Series  and  continue  the  activities  of  two  working  groups. 

The  Spring  Symposium  will  cover  "Guidance  —  Control  —  Navigation  Automation  for  Night  All-Weather  Tactical 
Operations". 

The  need  to  achieve  night  all-weather  operation  of  tactical  air  forces  in  the  face  of  increasing  lethal  threats  is  becoming 
critical  and  suggests  a  requirement  for  increased  automation  in  order  to  reduce  pilot  workload  and  improve  performance 
under  such  adverse  operational  conditions. 

An  approach  to  this  problem  is  a  core  structure  around  which  further  automation  could  be  developed  as  required, 
including  aided  flight  path  control,  through  generation  and  display  of  optional  trajectories,  generation  of  imagery  for 
synthetic  visibility  and  display  of  both  expected  and  unexpected  threats  The  techniques  described  in  recent  symposia  will 
permit  many  different  approaches  to  the  configuration  and  design  of  such  an  integrated  and  automated  core  structure. 

The  purpose  of  the  symposium  is  to  explore  the  design  characteristics  and  trade-offs  involved  in  the  components 
functions  and  systems  integration  required  to  support  the  development  and  evolution  of  alternative  core  structures  which  arc- 
capable  of  enabling  effective  and  routine  all-weather  operations. 

The  proposed  topics  have  been  coordinated  with  AVP  and  AaSC  and  the  meeting  is  expected  to  be  classified. 

The  Tall  symposium  w  ill  deal  with  “Guidance.  Control,  and  Positioning  of  Future  Precision-Guided  Stand-off  Weapon 
Systems". 

This  symposium  is  considered  to  be  a  continuation  of  the  Guidance  and  Control  Panel  34th  Symposium  on  PGM's  and 
will  cover  the  following  topics: 

—  Unmanned  versus  manned  systems: 

improvement  of  effectiveness,  affordability  of  unmanned  systems  for  special  tasks  as  compared  to  manned  aircraft 
with  multirole  capability. 

—  Surveillance  target,  selection  and  identification,  command  and  control,  tactical  mission  planning  and  management. 

—  Guidance,  control,  positioning,  navigation  of: 

RPVs 

Drones 

SOMs 

Cruise  missiles 

Commonality  and  particular  differences  in  respective  guidance  and  control  systems,  correlation  schemes, 
unlimited  TLRCOM,  map-matching.etc. 

—  Sensor  aspects,  multi-mode  seekers,  target  acquisition  and  tracking,  signal  processing,  jam-resistant  data  links. 
LCCM.OCCM. 

Impact  of  future  micro  electronics  on  guidance  and  control  sensors  and  systems:  standardization  aspects  such  as 
bus-structured  computing  systems,  high  order  languages,  aircraft/weapon  interconnections,  etc. 

I  he  theme  has  been  coordinated  with  the  AVP  and  the  symposium  is  expected  to  be  classified. 

I  he  Panel  will  prepare  one  new  AGARDograph  on  “Computation.  Prediction  and  Control  of  Aircraft  Trajectories". 

I  hiring  the  last  decade .  the  generation  of  aircraft  trajectories  has  undergone  very  considerable  revision  bv  reason  of 
developments  in  data  acquisition,  processing,  filtering  and  control  techniques. 

I  he  introduction  of  4-1)  navigation  is  one  example. 

It  is  now  an  appropriate  time  to  produce  a  state-of-the-art  survey  covering,  tentatively,  three  distinct  complementary 
aspects,  closely  inter-related  in  practice  —  namely,  computation,  prediction  and  control  of  aircraft  trajectories. 


The  pari  devoted  to  eoniputation  will  cover  the  type  and  availability  of  basic  information,  constitution  of  data  banks, 
methods  of  integration,  and  generation  of  trajectories  for  a  variety  of  applications. 

The  prediction  part  will  deal  with  on-board  and  ground-based  techniques,  sources  and  relative  importance  of 
disturbances,  and  the  production  of  optimum  prediction. 

Thirdly,  the  part  devoted  to  control  will  discuss  the  conduct  of  individual  planned  or  programmed  flights  constrained  or 
not  b>  other  traffic,  with  or  without  ground-based  assistance. 

I  tnally.  a  brief  survey  will  be  made  of  the  facilities  available,  or  in  an  advanced  stage  of  development,  to  enhance  the 
three  functions  discussed,  namely  computation,  prediction  and  control  of  aircraft  trajectories. 

The  Panel  will  also  sponsor  one  Lecture  Series  on  "Fault- Tolerant  Software  Hardware  Architecture  for  Flight  Critical 
Functions". 

Considerable  interest  has  been  expressed  in  fault-tolerant  concepts  for  flight  critical  functions  that  take  advantage  of 
theoretical  and  mathematical  advances  which  can  be  implemented  in  next  generation  computations.  The  emphasis  on  low- 
level  night  all-weather  operation  also  increases  the  number  of  functions  that  demand  night  critical  and  design  attention 
architectures. 

The  Panel  will  not  propose  any  new  working  group  since  working  groups  CiCP  WG.07  and  (iCP  WCi.l IS  will  still  be  in 
active  operation  in  1 985. 


MEETINGS 


40th  Panel  Meeting  —  Guidance  —  Control  —  Navigation  Automation  for  Night  20—24  May  1 985 

Symposium  All-Weather  Tactical  Operations  (Classified)  Netherlands 

4 1  st  Panel  Meeting  —  Guidance,  Control,  and  Positioning  of  Future  Precision-  7—  I  1  October  1 985 

Symposium  Guided  Stand-ofT  Weapon  Systems  (Classified)  Canada 


PUBLICATIONS 


Subject  Projected  I'tiblii  anon  Date 

Guidance  —  Control  —  Navigation  Automation  for  Night  All-Weather  Tactical  Operations 

(  onfercnce  Proceedings  and  Supplement  July  1 985 

Guidance  —  Control  —  Navigation  Automation  for  Night  All-Weather  Tactical  Operations 

I  echnical  I  a aluation  Report  July  1985 

Verification  and  Validation  of  Guidance  and  Control  Software 

AC  iAKDograph  October  1985 

Guidance,  Control,  and  Positioning  of  Future  Precision-Guided  Stand-Off  W  eapon 
Systems 

Conference  Proceedings  and  Supplement  Decembet  1 98  s 

Guidance.  Control,  and  Positioning  of  Future  Precision-Guided  Stand-Off  W  eapon 
Systems 

technical  I  valuation  Report  I  Jcccmbei  1 98s 


Fault- 1  olerant  C  onsiderations  on  Methods  for  Guidance  and  Control  Systems 

\(  r AKI fograph 


Dcccmhci  I  98  s 
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PROGRAMME 


In  1985  the  Propulsion  and  Energetics  Panel  will  balance  its  main  interest  between  selected  topics  in  the  field  of  gas 
turbine  and  rocket  motors.  In  the  Spring,  the  Panel  will  hold  a  Symposium  on  “Heat  Transfer  and  C  ooling  in  Gas  Turbines". 
For  the  Fall  1 985  two  Specialists'  Meetings  are  planned,  the  first  on  “Smokeless  Propellants"  and  the  second  on  "Interior 
Ballistics  of  Guns".  Both  are  classified  NATO  Confidential  and  are  partly  addressed  to  the  same  audience. 

The  Panel  will  continue  w  ith  Working  Group  1 5  on  "Uniform  Engine  Testing  Programme"  for  testing  and  for 
evaluating  and  review  ing  the  test  results.  Working  Group  16  on  "Supply  and  Demand  Scenarios  for  Aviation  Turbine  Fuels" 
will  publish  the  final  report.  Working  Group  1 7  on  "Performance  of  Rocket  Motors  w  ith  Metallized  Propellants"  w  ill 
complete  the  rev  iew  and  comparison  of  specific  inputs  prediction  methods.  A  new  Working  Group  1 8  on  “Test  Cases  for 
Computation  of  Internal  Flows  in  Aero  Engine  Components"  will  start  in  1 985. 

The  Panel  will  sponsor  a  Lecture  Series  on  "3-D  Computation  Techniques  Applied  to  Internal  Flows  in  Propulsion 
Systems",  with  FDP  support.  For  the  AGARDograph  "Manual  for  Aeroelasticity  in  Turbomachines"  the  review  of  the 
contributions  will  be  performed  in  1 985.  Two  other  AGARDographs.  one  on  “Flazard  Studies  for  Solid  Propellant  Rocket 
Motors '.  the  other  on  “Altitude  Rocket  Test  Facility  Register",  will  be  started  in  1 985. 

In  addition,  the  Panel  will  support  some  of  the  1 985  activities  of  another  Panel: 

—  SMP  Spring  1 985  Meeting,  on  "Gear  and  Bearing  Tribological  Systems".  PEP  is  prepared  to  provide  three  or  four 
authors  to  present  papers. 

-  SMP  Spring  1 985  Meeting,  on  "Damage  Tolerance  Concepts  for  Critical  Engine  Components".  PEP  will  provide  the 
two  requested  papers,  one  for  an  overview  on  a  complementary  1 984  PEP  Meeting,  the  other  solicited  from  Rolls- 
Royce 

The  purpose  of  the  Symposium  on  "Heat  Transfer  and  Cooling  in  Gas  Turbines"  is  to  bring  together  experts  in  the  field 
ot  aero  engine  heat  transfer  and  cooling  to  discuss  new  research  results  and  new  developments  for  improved  engine 
performance.  For  compressors  the  scope  w  ill  include:  transient  thermal  behaviour  of  discs  and  casings,  clearance  control, 
heat  generation,  modelling,  testing  and  experience.  For  turbines  will  be  included:  cooling  of  blades,  vanes,  liners,  casings, 
disev  cooling-airflow  interferences,  transient  behav  iour  and  clearance  control:  modelling,  test  methods  and  test  facilities.  For 
combustors,  afterburners  and  exhaust  nozzles,  the  scope  will  include  tube  cooling,  radiation  modelling,  effect  of  alternative 
fuels,  nozzle  cooling:  prediction  methods,  testing  and  experience.  Finally,  also  main  heat  exchangers  and  those  for 
subsystems  will  be  included.  Excluded  will  be  related  problems  with  rockets  and  other  non-gas  turbine  propulsion  systems  as 
well  as  icing,  seals,  bearings,  lubrication,  electronic  boxes,  etc.  FDP  is  interested  in  this  Symposium  but  w  ill  not  provide 
support 

Already  in  the  PEP  53rd  Symposium  on  "Solid  Rocket  Motor  Technology"  held  in  Spring  1979.  diverging  views  on 
smoke  and  visibility  were  stated,  and  a  follow-on  activity  was  suggested.  In  the  two-day  Specialists'  Meeting  on  "Smokeless 
Propellants  ".  it  is  intended  to  bring  together  specialized  experts  in  this  field  to  discuss  their  problems  and  the  definition  of 
smokeless  propellants.  The  scope  will  include:  experimental  results  and  their  comparisons  on  smokelessness  minimum 
smoke  and  reduced  smoke  of  propellants:  smokeless  inhibitors;  smoke  measurements  at  static  firings,  particle  collection, 
different  wavelengths:  light  diffusion  and  contrasts:  plume  analysis.  The  meeting  will  be  classified  NATO  Confidential.  There 
is  no  interest  of  other  Panels  in  this  subject. 

The  subject  for  a  two-and-a-half  day  Specialists'  Meeting,  of  "Interior  Ballistics  of  Guns",  was  already  proposed  in 
1 98 1 .  and  selected  by  the  Panel  because  of  the  strong  interest  of  several  nations  (France.  Germany.  Italy,  the  Netherlands 
and  US).  I  he  subject  was  intensively  coordinated  with  FDP.  This  Panel  has  completed  an  AGARDograph  on  “Fluid 
Dynamic  Aspects  of  Internal  Ballistics"  (AR- 1  72,  1982)  and  is  prepared  for  a  strong  support  and  for  collaborating  with  the 
PE  P  Programme  Committee.  The  scope  of  the  Specialists'  Meeting  will  include  all  kinds  of  solid  and  liquid  propellant  guns, 
requirement  for  tactical  applications,  characteristics  and  performance,  ignition  and  charge,  combustion  instability, 
experimental  results  and  test  techniques,  comparison  with  rockets,  future  problems.  Also  included  will  be  thrusters  for 
election  seats,  etc.  Excluded  will  be  electromagnetic  guns  since  there  are  no  real  internal  ballistics.  The  Meeting  will  be 
classified  NA  TO  Confidential. 

Working  ( iroup  I  5  on  "Uniform  Engine  Testing  Programme"  will  continue  the  lest  runs.  The  resulting  data  are 
numerous  and  their  ev  aluation  and  drafting  of  a  report  is  connected  with  a  tremendous  workload  which  can  only  be 
performed  by  a  retired  expert  involved  in  the  Working  Group.  The  Panel  has  therefore  included  preparation  cost  in  the 
budget  covering  travel  to  WG  meetings  and  to  facilities,  honorarium  and  incidental  expenses. 


\\  orking  Group  1  b  on  "Supply  ami  Demand  Scenarios  tor  Aviation  Turbine  Fuels''  will  have  a  final  report  available 
wlueh  will  be  published  in  I  4X5.  1  he  NASA  Studv  report  will  be  atlaelied. 

W  orking  Group  I  7  on  'Performance  of  Rocket  Motors  with  Melalli/ed  Propellants' "  will  eomplete  its  review  and 
eompai ison  of  the  different  specific  impulse  prediction  methods  applied  in  the  nations  and  will  discuss  the  appropriate  test 
techniques.  WG  17  will  also  survey  the  preparation  of  an  AGARDograph  on  Altitude  Rocket  lest  Facility  Register. 

A  new  Working  (i roup  1 S  on  “Test  Cases  for  Computation  of  Internal  Mow s  in  Aero  I  nemo  (  omponents"  will  start  in 
I  4X5.  It  is  a  follow -on  activ  ity  on  the  successful  Working  Ciroup  1  2  on  ‘Through-Plow  Calculations  in  A  vial 
I  nrbomachines".  Increasing  development  of  three-dimensional  flow  field  computation  has  brought  the  need  for  test  eases. 
WCi  IN  shall  identify  subjects  in  the  propulsion  field  for  which  research  and  development  experts  need  test  eases  and  find 
and  document  reliable  test  eases  including  their  limits  ol  application.  The  scope  w  ill  be  confined  to  axial  compressors,  axial 
turbines  and  duets  ahead  of  and  between  these  components.  The  subject  was  coordinated  with  I  DP  which  has  provided  a 
member  lor  the  Ciroup. 

Support  to  (irccce,  Portugal  and  Turkey 

lit  1 4X5.  the  Panel  will  be  involved  in  live  projects  which  are  already  approved.  One  project  is  defined,  but  still  needs 
approval.  Several  other  projects  are  in  preparation  or  might  be  proposed  later  in  I  *7X4. 


MKFT1NGS 


toth  Panel  Meeting  —  Heat  Transfer  and  Cooling  in  Gas  Turbines 
Sv  mposium 

noth  Panel  Meeting  —  A  —  Smokeless  Propellants 
Specialists'  Meeting  B  —  Interior  Ballistics  of  Guns 


PUBLICATIONS 


Subject 

I’roji'ctcil  Publication  Pate 

Gears  and  Power  Transmission  Systems  for  Helicopters  and  Turboprops 

(  onlerenee  Proceedings 

March  14X5 

Heat  Transfer  and  Cooling  in  (ias  Turbines 

Conference  Preprints 

May  1 4X5 

Lvaluation  of  Measurement  in  f  lames 

AGARDograph 

May  1 4X5 

Smokeless  Propellants 

Conference  Preprints 

September  14X5 

Interior  Ballistics  of  Guns 

(  onlerenee  Preprints 

September  14X5 

Supply  and  Demand  Scenarios  for  Aviation  Turbine  Fuels 

W(i  lb  Advisory  Report 

October  14X5 

Heat  Transfer  and  Cooling  in  Gas  Turbines 

(  onlerenee  Proceedings 

October  14X5 

6 — 10  May  14X5 
Norway 

4—  1 3  September  1 4X5 
Italy 
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(  hitirnum:  Dr  W.WAI  1  ACL.  Canada 

Ih'/uilv  (  hamnan:  Mr  \V.( i.l  II- A  11 1. 1’K 
luiKinv:  Mr  DA  DRAM  .  IK 


PROGRAM  MK 


In  I  ns 5  the  Panel  plans  to  hold  tour  Specialists  Meetings  and  two  Workshops,  support  two  Working  ( Iroups.  sponsor  a 
1  eeture  Series,  and  publish  at  least  one  ACiARDograph  and  number  of  other  reports.  It  will  aho  continue  the  supervision  of 
three  AGARD  SMI’-eoordinated  collaborative  research  programmes. 

I  he  first  of  the  two  Spring  Specialists'  Meetings  will  examine  the  problems  posed  by  Aircraft  Gear  and  Hearing 
I  ribologv.  In  particular  it  will  consider  how  best  to  inter-rclate  the  various  advances  being  made  in  the  many  different  fields 
of  iclevant  technologies  w  here  the  specialists  in  one  area  may  not  have  an  opportunity  of  sharing  views  with  the  specialists 
from  another  Idle  intention  is  to  encourage  an  expansion  of  correctly  directed  research  so  as  to  bring  about  shorter 
development  times  and  reduced  costs  for  aircraft  bearings  and  drive  trains. 

the  second  Spring  Specialists'  Meeting  will  address  the  topic  of  Damage  Tolerance  Concepts  for  Critical  I  ingine 
Components.  I  he  introduction  of  such  ideas  should  bring  significant  economic  benefit  through  the  extension  ol  the  stile  lives 
ot  expensive  components.  Idle  approach  is  criticallv  dependent  on  the  non-destructive  inspection  and  evaluation  techniques 
needed  for  the  characterisation  of  tiny  defects  and  on  the  capacity  of  fracture  mechanics  techniques  to  predict  defect 
behav  lour.  The  meeting  will  discuss  the  philosophy  of  the  damage  tolerance  approach  and  consider  the  associated 
requirements  and  specialist  techniques  needed  for  its  broader  implementation. 

The  first  of  the  two  Fall  Specialists'  Meetings  w  ill  consider  the  Mechanical  Qualification  of  Large  Flexible  Spacecraft 
Structures.  Idle  cost  of  qualification  of  these  structures,  both  for  analysis  and  for  testing,  has  become  significant  and  must  he 
controlled',  equallv.  the  technical  and  cost  options  of  both  analysis  and  test  need  to  be  fully  understood  it  they  are  to  be 
satisfactorily  applied.  The  meeting  will  evaluate  trends  in  spacecraft  design,  as  they  relate  to  qualification,  and  report  back. 

I  he  second  of  the  Fall  Specialists'  Meetings  is  to  discuss  Advanced  Joining  of  Aerospace  Metallic  Materials.  Idle  Panel 
has  considered,  on  prev  ious  occasions,  v  arious  aspects  of  the  fabrication  processes  used  in  Aerospace:  how  ever,  the  Panel 
has  not  previously  considered  joining  in  isolation,  although  it  represents  one  of  the  advanced  fabrication  processes.  The 
meeting  will  aim  to  review  the  present  state-of-the-art.  identify  outstanding  problems  relating  to  novel  materials  and  designs, 
examine  recent  research  and  development  in  NATO  countries  that  might  bear  on  these  problems  and  consider  the  economic 
and  other  implications  of  using  advanced  joining  technology  for  the  manufacture  and  repair  of  aerospace  hardware. 

I  hree  AC  i.ARI)  SMP-eoordinalcd  reseaeh  programmes  will  generate  Workshops  which  are  to  be  held  at  the  same  time 
as  the  Specialists'  Meetings.  In  the  Spring  the  programme  of  Research  into  Short  (  rack  F fleets  will  hold  a  discussion  ol  the 
results  obtained  so  lar:  and  in  the  Fall  a  similar  meeting  will  be  held  for  those  taking  part  in  the  Fngine  Disc  Material  l  est 
Programme.  As  these  Workshops  will  relate  to  programmes  in  being,  the  attendance  w  ill  be  limited  to  those  participating  in 
the  programmes  and  invitees.  1  he  third  Workshop  will  discuss  the  results  of  the  FAC  T  (Fatigue  in  Aircraft  C  orrosion 
1  esting)  programme,  the  form  of  the  final  report,  and  the  direction  that  future  research  should  take. 

I  he  Panel  will  support  two  Working  Groups.  I  he  first  of  these.  SMP  WG22.  is  in  the  process  of  defining  Aircralt 
Design  Requirements  for  Operation  on  Damaged  and  Repaired  Runways.  The  Group  is  working  in  close  collaboration  with 
•\AS(  and  also  with  the  NA  I  ( )  Senior  I  ogistictans  (  onlerence  ami  hopes  that  its  findings,  now  due  in  the  fall  of  1 9X5.  will 
be  an  input  to  the  future  activities  of  both  these  bodies. 

I  he  second  Working  ( iroup  SMP  W(  12.1  is  developing  a  Manual  for  Advanced  Casting;  the  aim  is  to  produce  a 
publication  setting  out  the  basic  technology,  so  that  industry  can  take  advantage  of  the  potential  for  lowered  costs  offered  by 
these  manufacturing  techniques. 

I  he  Panel  is  proposing  a  I  eeture  Series  on  the  Management  and  Control  of  Corrosion.  Many  NATO  operators  arc 
extending  the  lives  ol  their  aircraft  fleets,  and  in  consequence  this  topic  is  of  pressing  interest. 
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httth  Panel  Meeting 
Specialists'  Meeting 


Aircraft  Gear  and  Bearing  Tribology  Systems 


-  Damage  t  olerance  Concepts  for  Critical  Kngine  Components 


21— 2b  April  19X5 
USA 


6 1  st  Panel  Meeting  —  Mechanical  Qualification  of  Large  flexible  Spacecraft  S— I  3  September  1985 

Specialists'  Meeting  Structures  Germany 

—  Advanced  Joining  of  Aerospace  Metallic  Materials 


PUBLICATIONS 


Suhjrci 

I’roji’clt'd  I’nbliaition  l>uic 

Handbook  on  Corrosion.  Vol.II 

AGARDograph 

March  19X5 

Transonic  Unsteady  Aerodynamics  and  its  Aeroelastie  Applications 

Technical  ({valuation  Report 

March  1985 

Aircraft  Gear  and  Bearing  Tribological  Sy  stems 

Conference  Proceedings 

July  1985 

Damage  Tolerance  Concepts  for  Critical  Engine  Components 

C  onference  Proceedings 

July  1985 

Mechanical  Qualification  of  Large  Flexible  Spacecraft  Structures 

C  onference  Proceedings 

December  1985 

Advanced  Joining  of  Aerospace  Metallic  Materials 

Conference  Proceedings 

December  1985 

TECHNICAL  INFORMATION  PANEL 


( 'hairnmn: 

Peputy  ( 'hairnmn: 
l:\ccutnc: 


Mr  G.TTTT1. BACH.  Germany 
Miss  N.M.WIl.IXiOOSH.  Canada 
Mr  I  I  SHARP 


PROGRAMME 


The  Technical  Information  Panel  will  hold  one  meeting  during  the  year.  This  will  he  a  combined  Panel  Business  and 
two-day  Specialists'  Meeting  in  Cheltenham.  UK.  The  primary  aims  of  the  Specialists'  Meeting,  which  is  entitled  "Making 
Kull  Use  of  Information  Resources  in  Aerospace,  Defence,  and  other  R&D  Programmes",  are  to  develop  recommendations 
to  AGARD,  NATO,  and  the  NATO  Nations  on  the  resources  which  could  profitably  be  directed  towards  information 
programmes,  based  on  the  return  on  investment,  and  to  demonstrate  that  cutting  back  on  information  support  at  times  of 
recession  is  a  short-sighted  policy.  T  he  underlying  hypothesis  is  that,  while  there  is  general  recognition  that  a  solid  base  of 
knowledge  is  essential  to  the  development  of  sound  R&D  programmes,  today  the  pressures  of  vast  quantities  of  information, 
the  complexities,  and  on  occasion  high  cost,  of  new  technologies,  and  limited  budgets  force  us  to  consider  anew  the  ways  in 
which  we  use  our  knowledge  base. 


MEETINGS 


ASth  Panel  Meeting  —  Making  Full  Use  of  Information  Resources  in  Aerospace. 

Specialists'  Meeting  Defence,  and  other  R&D  Programmes  United  Kingdom 


PUBLICATIONS 


Subject  Projected  Publication  Pan 

Making  Full  Use  of  Information  Resources  in  Aerospace,  Defence,  and  other  R&D 
Programmes 

<  onfcrcncc  Preprints  July  I DS5 

Guide  to  Aerospace  and  Defence  Technical  Report  Series  in  NATO  Countries 

Report  October  I 


Making  Full  Use  of  Information  Resources  in  Aerospace,  Defence,  and  other  R&D 
Programmes 

(  ontcrcnee  Proceedings 


December  ldS5 


CONSULTANT  AM)  F.XCHANGF  procrammf 
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(  hit’t.  I ‘In  ns  and  I'nignimmcs:  Mr  C.L.IU  )R(  ih  AUI) 

Ih'pitiy.  I ‘In  ns  and  I’royrnninn's  Colonel  ( i.AI  LX  IS  ( F  AF  ) 


The  Consultant  and  I  xchange  Programme  was  esiahlished  in  order  lo  respond  to  requests  made  In  the  Nations  and  to 
complement  Panel  activities  in  establishing  eontaets  between  aerospace  scientists  and  engineers  in  areas  not  always  covered 
ln  the  Panels. 

This  Programme  uses  several  main  methods  to  carry  out  its  mission:  individual  consultants,  exchange  of  scientists  and 
I  ceture  Series. 


INDIVIIH  AI.  CONST 'Ll  AN  I  S  AND  KXCHANGK  OK  SCIKNTISTS 

Indiv  idual  consultants  are  specifically  requested  by  the  National  Delegates  of  the  nations  concerned. 

Individual  consultants  are  also  made  available  to  support  various  A(iARI)  activities:  Panels  or  Panel  members  request 
individual  consultants'  expertise,  visits  and  lectures  by  individuals  or  by  teams  of  experts  (Short  or  Special  Courses)  for 
earn  ing  out  part  of  their  programme.  Panels.  Working  Groups  and  the  AAS( '  also  make  use  of  individual  consultants  to 
support  specific  projects. 

T  his  programme  also  facilitates  arrangements  for  the  exchange  of  scientists  between  research  establishments  or 
between  nations,  or  an  exchange  of  equipment  between  laboratories. 

In  1  985  this  programme  will  support  three  Special  Courses: 

—  FDP  Special  Course  No.  I  on  Aircraft  Drag  Prediction  and  Reduction 

The  Course  will  be  held  at  the  von  Karntan  Institute,  in  Belgium,  on  20—24  May.  1 985,  and  in  the  USA  (NASA 
Langley)  in  June  1985. 

I  mphasis  w  ill  be  placed  on  the  relative  importance  of  contributions  to  drag  for  civil  and  military  aircraft.  Current 
techniques  include  the  prediction  of  skin  friction,  separation  drag,  induced  drag,  wave  drag,  interference  drag  and 
roughness  drag.  Concepts  for  drag  reduction  to  be  presented  include:  laminarization.  transition  and  turbulence 
control.  How  control  by  blowing,  suction,  strakes,  compliant  or  v  ibrating  walls,  special  walls,  and  surface 
characteristics. 

Course  Director:  Dr  A. S.W. Thomas.  Lockheed  —  Georgia.  USA. 

—  KDP  Special  Course  No. 2  on  Cryogenic  Technology  for  Wind  Tunnel  Testing 

The  Course  will  be  held  at  the  von  Karinan  Institute,  in  Belgium,  on  22— 2b  April,  1 985.  and  will  cover  material 
related  to  cryogenic  wind  tunnel  design  and  operation,  including  safety  and  economic  considerations.  It  will  also 
present  the  state-of-the-art  on  model  design  and  on  instrumentation  for  cryogenic  wind  tunnels.  A  review  of  the 
status  of  the  cryogenic  facilities  in  AGARD  countries  and  in  the  rest  of  the  world  will  be  presented. 

Course  Director:  Dr  R. A. Kilgore.  NASA  Langley  Research  Center.  USA. 

—  KV1P  Special  Course  No..)  on  Flight  lest  Instrumentation 

I  he  course  will  be  held  at  the  Cranfiekl  Institute  of  Technology  in  the  UK  in  May  1 985. 

In  1975  the  IMP  Sponsored  a  Course  on  f  light  l  est  Instrumentation  at  Cranfield.  The  aim  of  the  course  was  to 
provide  III  engineers  with  both  the  theory  and  practical  applications  of  instrumentation  techniques,  and  classroom 
instructions  was  enhanced  by  flight  experience  in  the  Institute's  laboratory  aircraft. 

Further  courses  were  held  in  1 977.  1 98 1  and  1 98).  at  DFVI  .R  Braunschweig,  Delft  University  of  Technology,  and 
C  ranlicld.  rcspectivelv. 

Funding  Irom  the  A(  iARD  Consultant  and  I  xchange  Programme  will  support  four  to  six  lecturers.  The  remaining 
costs  will  be  met  by  a  course  Ice  paid  by  each  participant. 

(  oursc  I )i rector:  I  )r  Fshclbv  UK 


l,F<  II  RF.SFRIKS 

Because  ol  the  necessity  to  keep  to  the  same  level  of  effort  concerning  the  number  of  presentations,  and  in  spite  of  the 
large  number  of  requests  received  from  the  NATO  nations,  the  (  onsultant  and  I  . xchange  Programme,  on  the  basis  of 
proposals  made  bv  the  AGAR  I)  Panels,  proposes  to  hold  onlv  six  Lecture  Series  at  cightecen  locations.  (This  has  been  the 
average  over  the  past  ten  years.) 
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The  proposed  1 9X5  I  eeiure  Series  are  described  in  the  following  text. 

I  he  budget  proposed  for  1 9X5  includes  the  printing  of  the  Lecture  Series  publications  as  well  as  the  preparation  of  the 
Lecture  Series:  travel,  subsistence  allowance  and  honorarium,  when  appropriate,  for  participating  speakers. 

Lecture  Series  No.  138  Till-  IMPACT  OL  PROPOSED  RADIO  April  1985 

(AMP)  FREQUENCY  RADIATION  STANDARDS  ON  Portugal/France/ltaly 

M11T1  ARY  DPI  RATIONS 

This  Lecture  Series  on  Special  Clinical  and  Physiological  Problems  will  feature  the  following  topics: 

—  the  interaction  of  radio  frequency  radiation  and  biological  systems: 

—  thermal  physiology  associated  with  the  interaction  of  radio  frequency  radiation  and  the  body; 

—  summary  of  biological  effects  on  the  body  of  radio  frequency  radiation; 

—  development  of  current  standards  and  how  they  will  operationally  impact  on  NATO  (a  practicum  on  measuring 
radio  frequency  radiation  effects  will  also  be  featured);  and 

—  overall  medical  effects  resulting  from  the  introduction  of  proposed  radio  frequency  radiation  standards. 

A  round-table  discussion  will  be  held  at  the  end  of  the  presentations. 

Lecture  Series  Director:  Mr  G. Mitchell.  USA 

Lecture  Series  No.  139  HELICOPTER  AEROMECHANICS  May  1985 

(EMP)  Germany/Italy/USA 

The  objective  of  the  proposed  Lecture  Series  is  to  report  on  the  state  of  the  art  and  the  modern  trends  in  the  field  of 
helicopter  aeromechanics  supporting  military  helicopter  operations  as  well  as  the  impact  of  military  applications  on 
rotoreraft-design. 

The  following  main  themes  are  included: 

—  introduction  and  historical  review; 

—  rotorcraft  aerodynamics; 

—  dynamics  of  advanced  rotor  systems; 

—  Mission  requirements  and  handling  qualities; 

—  the  role  of  simulation; 

—  flight  testing  for  performance  and  flying  qualities; 

—  parametric  trends  and  optimization;  and 

—  advanced  systems. 

A  round-table  discussion  will  be  held  at  the  end  of  the  presentations. 

Lecture  Series  Director:  Prof.  Reichert,  Germany. 

Lecture  Series  No.  140  3-D  COMPUTATION  TECHNIQUES  APPLIED  June  1985 

(PEP)  TO  INTERNAL  FLOWS  IN  PROPULSION  Italv/Germany/ France 

SYSTEMS 

The  Lecture  Series  will  cover  the  following  topics: 

—  3-D  computation  codes  for  inviscid  flows,  viscous  Hows  and  reacting  flows. 

—  secondary  flows  considered  in  a  fully  3-D  manner. 

—  unsteady  effects  in  3-D  flows  (blade  passing,  stall...) 

—  flows  in  inlets  and  nozzles,  distorted  Hows. 

—  comparison  between  fully  3-D  and  quasi  3-D  computation,  and  between  computational  results  and  test  data. 

—  evaluation  of  the  possibility  of  use  of  available  computers  and  the  need  for  new  computers. 

—  evaluation  of  computer  time  required:  comparison  with  quasi  3-D  computation  times. 

The  Lecture  Series  will  apply  to  axial  and  radial  compressors  and  turbines,  combustion  chambers,  rocket  engines, 
ejectors  and  nozzles. 

A  round-table  discussion  will  be  held  at  the  end  of  the  presentations. 

Lecture  Series  Director:  Mr  Meauzc.  France. 
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Lecture  Series  No.  1 4 1 
(SMI*) 


MANAGEMENT  OF  C  ORROSION 


June  1485 
Turkey  UK  C  anada 


The  lecture  series  will  cover  the  following  areas: 

—  environmental  corrosion  aspects  of  each  system; 

—  vehicle  design  to  avoid  corrosion; 

—  shipboard  corrosion  protection  system; 

—  optimized  maintenance  scheduling  for  aircraft  with  respect  to  risk; 

—  discussion  and  examples  of  local  needs  and  problems  provided  by  the  host  country.  (The  lecture  team  will  provide 
suggested  solutions.) 

(If  specially  requested  electric  electronic  corrosion  control  procedures  will  be  added.) 

A  round-table  will  be  held  at  the  end  of  each  presentation. 

Lecture  Series  Director:  Prof.  Summitl.  USA. 

Lecture  Series  No.  142  ROBOTICS  AND  ARTIFICIAL  September  1985 

(AVP)  INTELLIGENCE  Norway/Netherlands/Portugal 

This  Lecture  Series  will  cover  the  following  areas: 

—  robotics:  past,  present  and  future 

—  sensors:  vision,  tactile 

—  software  for  robotics 

—  solid  modelling 

—  robotic  control 

—  mobile  robots 

—  industrial  application  of  robotics 

—  avionics  applications  of  robotics 

—  artificial  intelligence:  status  and  potential 

—  expert  systems;  status  and  potential 

—  applications  of  artificial  intelligence 

—  avionics  applications  of  artificial  intelligence 

A  round-table  discussion  will  be  held  at  the  end  of  the  presentations. 

Lecture  Series  Director:  Mr  L.Gerhardt,  USA. 

Lecture  Series  No.  143  FAULT-TOLERANT  SOFTWARE/  October  1985 

(GUP)  HARDWARE  ARCHITECTURE  FOR  USA/Denmark/Greece 

FLIGHT-CRITICAL  FUNCTIONS 

This  Lecture  Series  will  cover  the  following  topics: 

—  advances  in  software  theory  and  applications 

—  fault-tolerant  algorithms 

—  architectural  emulation  techniques 

—  computation  distribution  techniques 

—  information  distribution  techniques 

—  design  and  test  experience 

A  round-table  discussion  will  be  held  at  the  end  of  the  presentations. 

Lecture  Series  Director:  Dr  Cunningham,  USA. 


LEC  TURE  SERIES  PUBLIC  ATIONS  -  1985 
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Lecture  Series  So. 

Panel 

title 

Projected  Publication  Date 

LS  1 38 

AMP 

The  impact  of  proposed  radio  frequency  radiation 
standards  on  military  operations 

March 

LSI  39 

FMP 

Helicopter  aeromechanics 

April 

L.S  1 40 

PEP 

3-D  computation  techniques  applied  to  internal  flows 
in  propulsion  systems 

May 

LS  141 

SMP 

Management  of  corrosion 

May 

LS  142 

AVP 

Intelligence  and  robotics 

August 

LS  143 

GCP 

Fault-tolerant  software  hardware  architecture  for 
flight-critical  functions 

September 

SUPPORT  PROGRAMME  TO  GREECE,  PORTUGAL  AND  TURKEY  -  1 985 

Maintaining  a  National  Delegates  Board  decision,  this  budget  item  combines  into  one  programme  the  support  of  panel 
members'  attendance  at  AGARD  panel  meetings,  formerly  called  "Support  to  Nations",  and  the  support  of  projects 
undertaken  bv  Greece,  Portugal  and  Turkey  in  collaboration  with  other  nations  in  the  Alliance,  formerly  called  "Additional 
Support  to  Greece,  Portugal  and  Turkey".  A  5.6%  increase  in  the  overall  funding  level  is  proposed. 

In  1 985  the  plan  is  to  support  in  attendance  at  AGARD  panel  meetings  a  high  level  of  panel  members  from  each  of 
Greece,  Portugal  and  Turkey.  As  in  1 984  this  support  will  provide  travel  and  subsistence  for  those  panel  members  who  are 
unable  to  be  funded  by  their  respective  nations. 

The  support  of  collaborative  projects  began  in  1 98 1  with  funding  of  500,000  French  francs  and  was  subsequently 
increased  in  real  terms,  by  250.000  French  francs  in  both  1982  and  1983.  The  allowance  for  inflation  brought  the  funding 
level  in  1 984  to  1 .778,000  French  francs.  The  support  will  mainly  consist  of  payments  of  travel  and  subsistence  costs  to 
enable  participants  to  engage  in  collaborative  projects  which  range  from  simple  travel  support  to  paper  presentors  at 
AGARD  symposia  to  laboratory  experimentation  and  development. 

The  proposed  function  for  this  total  effort  in  1 985  is  approximately  2,182,000  French  francs  (in  terms  of  1984  value). 


MILITARY  COMMITTEE  STUDIES 


AEROSPACE  APPLICATIONS  STUDIES  COMMI I  I  KE 

(  hairman:  Mr  C.COXHFAD.  UK 


MILITARY  COMMITTEE  STUDIES  DIVISION 

Chief:  Colonel  V.CI  INI  .  US 

Deputy:  Colonel  J.BEAUGRAND.  France 
Deputy:  Mr  A.WOWk.  Germany 


PROGRAMME 


Two  studies  were  begun  in  I  484:  AAS-20  "Anti-  Tactical  Ballistic  Missile  System  Concepts"  and  AAS-2  I  "C‘l 
Requirements  for  the  Attack  of  Mobile  Targets  by  Land  Based  and  Air  Launched  Weapons".  AAS-22  "System  Concepts  for 
the  Suppression  of  Enemy  Ground  to  Air  Defences  in  Aid  of  Offensive  Air  Support  Operations"  was  selected  by  the 
Steering  Committee.  The  first  meeting  of  the  Study  Group  will  be  held  in  January  I  485.  Topics  for  additional  studies  will  be 
reviewed  by  the  AASC  and  will  be  submitted  to  the  AGARI)  Steering  Committee  in  March  I  485  for  consideration. 


MEETINGS 


AASC  Meeting  No.28  —  Define  Final  Terms  of  Reference  lor  AAS-22  and  24 

(Classified)  —  Organize  Sludv  Group  for  AAS-22 

-  Review  AAS-2  I  and  22 


27—24  May  1485 
Greece 


AASC  Meeting  No.29  —  Review  Terms  of  Reference  for  New  Studies 

(Classified)  —  Organize  Studv  Group  for  AAS-24 

-  Review  AAS-22  and  22 


11-12  November  1 485 
USA 


PUBLICATIONS 


Subject 

Attack  and  Defence  of  Helicopters  Conducting  Tactical  Operations  Volume  I  (English 
and  French),  Volume  II  (English) 

(AAS- 1  8)  Advisory  Report  (NA  I O  Secret) 

All-Weather  Capability  of  Combat  Aircraft  Volume  1  (F.nglish  and  F  rench),  Volume  II 
(English) 

(AAS- 1  4)  Advisory  Report  (NA  TO  Secret) 

Anti-  Tactical  Ballistic  Missile  System  Concepts  Volume  I  (English  and  French). 
Volume  II  (English) 

(AAS-20)  Advisory  Report  (NATO  Secret) 


I’rojcaccl  Publication  Date 


February  1485 


February  1 485 


August  1 485 


HEADQUARTERS 


OFFICE  OF  THE  DIRECTOR 


MEETINGS 


58th  NATIONAL  DELEGATES  BOARD  MEETING 
36th  STEERING  COMMITTEE  MEETING 
38th  PANEL  CHAIRMEN  MEETING 
1 5th  NATIONAL.  COORDINATORS  MEETING 

21st  AGARD  ANNUAL  MEETING 

59th  NATIONAL  DELEGATES  BOARD  MEETING 
37th  STEERING  COMMHTEE  MEETING 
39th  PANEL.  CHAIRMEN  MEETING 


PUBLICATIONS 


Subject 

AGARD  Bulletin  85/1 
AGARD  Bulletin  85/2 

AGARD  Highlights  85/1 
AGARD  Highlights  85/2 

Calendar  of  Selected  Aeronautical 
and  Space  Meetings  85/ 1  and  85/2 


21-22  March  1985 
Paris,  France 


1 8—20  September  1 985 
Brussels,  Belgium 


Projected  Publication  Date 

March  1985 
September  1985 

March  1985 
September  1 985 

June  1 985 
December  1985 
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111  -  BUDGET  SUMMARY 

1985  TECHNICAL  PROGRAMME 
(In  Thousands  of  1984  French  Francs) 


Panels 

1983 

Commitments 

1984 

MBC  Approved 

1985 

Proposed 

AMP 

313 

261 

247 

AVP 

202 

375 

366 

EPP 

331 

334 

339 

FMP 

512 

610 

401 

FDP 

645 

787 

734 

GCP 

253 

518 

474 

PEP 

425 

499 

600 

SMP 

519 

544 

644 

TIP 

179 

215 

383 

SUB  TOTAL  -  PANELS 

3.379 

4,143 

4,188 

INDIVIDUAL  CONSULTANTS 

819 

769 

769 

LECTURE  SERIES 

1,295 

1,412 

1,412 

SUPPORT  TO  GREECE,  PORTUGAL  &  TURKEY 

1,699 

1,778 

1,878 

MILITARY  COMMITTEE  STUDIES 

252 

165 

1 14 

HEADQUARTERS  PUBLICATIONS 

232 

225 

231 

OTHER  COSTS  (Certificates,  Layout  Sheets, 

Forms.  Meeting  Announcements,  Distribution) 

424 

508 

508 

SUB  TOTAL  -  OTHERS 

4,721 

4,857 

4,912 

AGARD  TECHNICAL  PROGRAMME 
GRAND TOTAL 


8.100 


9,000 


9,100 


IV  -  1985  I’l'BI.ICATlONS  SIMMARY 


l<  mm 

Keptnls 

Advisory 

Reports 

\(i  \KPogniphs 

(  (inference 
Preprints 

(  onference 
Proceedings 

SNIP 

— 

- 

3 

- 

3 

WP 

- 

1 

- 

s 

T 

LPP 

- 

1 

- 

*> 

1 

KMP 

- 

■> 

4 

KDP 
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-> 

i 

-> 

1 

MCP 

- 

i 

— 

4 

PIP 

- 

1 

1 

3 

2 

SNIP 

- 

1 

1 

— 

4 

IIP 

1 

- 

— 

1 

1 

C  PP 

- 

- 

- 

— 

— 

SICS 

- 

4 

- 

— 

— 

MO 

- 

— 

— 

— 

TOTALS 


I 


IV 


13 


10 


